The images reveal the presence of a large, interconnected conductive body beneath the Eastern and central SRP. Consistent with the surface-wave [Pollitz & Snoke 2010; Obrebski et al. 2011 ] and ambient noise [Gao et al., 2011] tomography, we resolve highly anomalous upper mantle beneath the Yellowstone hotspot track at lithospheric depths. However, in contrast to the seismic wave velocities which stay negative to 200-250 km depth, the electrical conductivity anomaly peaks in the uppermost mantle around 40-80 km depth. There, conductivities of the order of 0.1 S/m or higher are present. These conductivities are too high to be explained by maximum 1% partial melt content usually estimated in this area [e.g., Leeman et al. 2009 ], unless we also allow for the presence of volatiles such as water, or alternative explanations such as carbonatite melts. Our resolution of the deeper asthenosphere is limited below the SRP, but the conductivities stay elevated throughout the upper mantle, with at least 0.02 S/m beneath the Wyoming craton in the Yellowstone vicinity. The seismically imaged thermal anomaly [Obrebski et al., 2011; Smith et al., 2009; Yuan & Dueker, 2005] interpreted as the Yellowstone plume is likely to be poorly resolved by the MT data, which are much more strongly impacted by partial melt and fluids present at shallower depths.
The lithospheric anomaly extends to at least 200 km southwest of Yellowstone, roughly parallel to the direction of North America absolute motion. The anomaly connects to the near-surface in several locations along and to the North of the SRP, as well as directly beneath the Yellowstone caldera. There, highly conductive (~ 1 S/m) shallow anomalies are to be found. This leads us to believe that the complex lithospheric feature beneath the SRP represents a partially molten magma reservoir, possibly rich in volatile constituents, that feeds the Yellowstone hotspot. Additionally, in several locations beneath the Eastern SRP very high conductivities (a few S/m) are imaged at or near the base of the lower crust. These can probably be explained by a combination of partial melt, and highly saline fluids exsolved during magmatic underplating. Our model suggests that the state of the uppermost mantle beneath the eastern SRP needs to be reevaluated in terms of melt content and possibly the presence of free volatiles. The modest temperature anomaly estimated for the Yellowstone plume [Leeman et al. 2009; Adams & Humphreys 2010] even in conjunction with up to 1% partial melt does not provide an adequate explanation for the high conductivities imaged at lithospheric depths beneath the Yellowstone hotspot track. 
